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Evolution of Mars. Credit: NASA's Goddard Space Flight Center
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Atmospheric escape imprints features in the exoplanet population

Radius gap: Fulton & Petigura (2018), AJ 156
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Hot Neptune desert: Mazeh et al. (2016), A&A 589
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Atmospheric escape detections inform on mass loss rates and dynamics

Dynamics in the upper atmopshere of HAT-P-11 b:
Allart et al. (2018), Science 362

Dynamics in the exosphere of GJ 436 b:
Bourrier et al. (2015), A&A 582
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Lyman-a transit spectroscopy of HD 209458 b using HST/STIS (Vidal-Madjar et al. 2003, Nature 422)
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Massive atmospheric escape in GJ 436 b observed with HST/STIS (Ehrenreich et al. 2015, Nature 522)
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Rotational modulation of FUV fluxes of GJ 436 using HST/COS (dos Santos et al. 2019b, A&A 422)
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Lyman-a transit spectroscopy of GJ 436 b using HST/COS (dos Santos et al. 2019b, A&A 422)

Lyman-a absorbed blue wing [-120, -40] km s~ 1!

1.2' *

1.0+ "}F'*"% """"""""""""""""""""" £ ‘*'Jj} -----------
0.8

0.6 ‘ *
0.4- # 4
O 2 i * Dos Santos+ 2019

¢ Dos Santos+ 2019, binned

% Lavie+ 2017

Normalized flux

0.0+ | | | .
—-10 0 10 20 30 40
Phase (h)

-300 -200 —100 0 100 200 300
Velocity (km s™1)

Leonardo A. dos Santos / ladsantos.org



http://ladsantos.org

10712

10—15

10-16

Flux (erg cm™ s A™)

0—17

High-energy activity around Barnard’s Star (France et al. 2020, arXiv:2009.01259)
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Helium 1.083 um transit spectroscopy

WASP-107 b with HST/WFC3 (Spake et al. 2018, Nature 557) HAT-P-11 b with CARMENES (Allart et al. 2018, Science 362)
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Non-exhaustive list of instruments currently
capable of 1.083 //m transit spectrophotometry:

HST/WFC3

CAHA 3.5 m/CARMENES
TNG/GIANO
Keck/NIRSPEC
Subaru/IRD

HET/HPF

Palomar/WIRC

Gemini South/Phoenix
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Non-detection of helium in transmission in WASP-127 b (dos Santos et al. 2020b, A&A 640)
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Detections and non-detections of atmospheric He (Kasper et al. 2020, AJ in press)
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Atmospheric escape imprints features in the exoplanet population

Owen (2019), Annual Review of Earth and Planetary Sciences 47
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Sneak-peek preview

Danger!
Preliminary results!
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Atmospheric escape in the young warm Neptune DS Tuc A b (dos Santos et al. in prep.)
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More results for young transiting
planets coming soon!
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LUVOIR will be able to detect Earth-like exospheres (dos Santos et al. 2019a, A&A 622)
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